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Data are a collection of numbers, 
words, pictures, measurements, 





The word “data” is a plural 




Data are raw, 
unorganized facts 
in need of 
processing
Information
is data that has 
been organized in 
a context that 
makes it useful
In this class you’ll learn how to turn data into useful information
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Inferential Statistics: Uses probability 
to make inferences about parameters. 
The “true” value of 
parameters is usually unknown
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Inferential Statistics and Probability
Probability: A branch of 
mathematics that measures 
the likelihood that an event 
will occur
Probabilities are expressed 
as numbers between 0 and 1
The probability of an 
impossible event is 0 or 0%
An event that is certain to 





Executives monitor the popularity of their brands by 
sampling customers and then making an inference about 
the attitudes of all customers
Chefs taste a few drops of their sauces to make decisions 
about the entire batch
Manufacturers producing a large volume of goods select a 





Samples are used more often than 
populations to…
Save time Save money
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Sample size is very important
Too large a sample wastes scarce resources





Sampling Error and Uncertainty
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Sampling error is unavoidable




“…Nature permits us to calculate 
only probabilities. Yet science has 
not collapsed.”*







Generalizations are based on “anecdotal” evidence
Two friends bought new iPhones that broke, therefore Apple is selling 
defective products
Four students took 8 years to complete a bachelor’s degree, therefore it 
must take longer to earn a college degree than 4 years
My three-year-old nephew was vaccinated for measles and now he is 




Anecdotal evidence is faulty
Anecdotal evidence is based on data collected from a 
limited number of cases that may not represent the 
population
Anecdotal evidence lacks scientific verification























*Derived from sensory experience (empirical)

















Among the first fruits 
to ripen in the spring
Average strawberry 
has 200 seeds
Average American eats 
3.4 pounds annually
(U.S. Dep’t of Agriculture)
California produces 
72% of strawberries 


























How strawberries rank 
on taste compared 
to other fruits








Note: Post-Structuralist philosophers 









The different types of data
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The value of a “variable” varies by chance










For a Qualitative, Categorical, or 
Attribute data, the characteristic 
being studied is non-numeric
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Qualitative Data: Eye Color
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Qualitative Data: Car Type
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You Can Conduct Statistical Analysis 
With Qualitative Data
By counting the occurrences—frequencies—we can 
make quantitative data out of qualitative data









Credit Card NumbersSocial Security Numbers
License Plate Numbers Identification Numbers
Beware: 
Not all data with numbers are quantitative
























Discrete Variables can only assume certain 
values and there are usually “gaps” between 
values
Typically values are whole numbers or integers, 
which can be counted: 1, 2, 3, … n
41
Clear-Sighted Statistics









A Continuous Variable can assume 




Time to run a mile/1600 m
World Record






Continuous Variable: Time to complete a race
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The 4 levels of measurement
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Levels of Measurement: 
Qualitative & Quantitative Variables
Qualitative 
Variables: 










Why is this 
important?











Qualitative or Categorical Data
Data classified into categories that cannot be 
arranged in a meaningful order
Can add a quantitative dimensions by counting 
frequencies and calculating proportions  
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Numbers on Athletes’ Uniforms
56
Clear-Sighted Statistics


















Nominal Level data must be…
Mutually Exclusive












Ordinal Level (Qualitative Data)
Data can be ordered
Differences between data values cannot 






Ordinal Level: The Hotness of Chili Peppers
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Ordinal Level: Likert Questions* 
(Despite what some researchers think!)












Interval Level (Quantitative Data)
Like the ordinal scale, with quantitative 











There’s no Day Zero!
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There’s no Year Zero!









The Prime Meridian is an arbitrary zero
Interval Level: Map Longitudes
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College A College B College C
Average Combined SAT Scores
Lowest possible score: 400 not 0
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Ratio Level (Quantitative Data)
Like a interval level
But with a non-arbitrary zero 
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Ratio Level: Scoville Heat Index
Scoville Heat Index 








Money in your pocket
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Levels of Measurement: Summary
Categorical Data Quantitative Data 
Nominal Ordinal Interval Ratio 
Names X X X X 
Order X X X 
Intervals X X 
Absolute Zero X 
Example: Gender, Hair 
Color, Zip 
Code. Make of 
Car 
Military rank, 
Order of finish 
(1st, 2nd, 3rd) 
Shoe Size, 
Temperature, 










Values are ranked with a known
distance between ranks, but
there is no absolute zero
Ordinal: 
Values can be ranked: 










Values are ranked, distance between each values is known, 








Except where otherwise noted Clear-Sighted Statistics is licensed under
a Creative Commons License. You are free to share derivatives of this work
for non-commercial purposes only. Please attribute this work to Edward Volchok.
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